the immediate profits promised by unscrupulous brokers did not materialize, these investors vented their frustration at the venture capitalists. In fact, much of General Doriot's time during the mid-1950s was spent addressing investors who had lost substantial sums on their shares of American Research and Development during these years.2
The first venture capital limited partnership, Draper, Gaither, and Anderson, was formed in 1958. Unlike closed-end funds, partnerships were exempt from securities regulations, including the exacting disclosure requirements of the Investment Company Act of 1940. The set of the investors from which the funds could raise capital, however, was much more restricted. The interests in a given partnership could only be held by a limited number of institutions and high net-worth individual investors.
The Draper partnership and its imitators followed the template of other limited partnerships common at the time: for example, those that had been formed to develop real estate projects and explore oil fields. In such cases, the partnerships had predetermined, finite lifetimes (usually ten years, though extensions were often allowed). Thus, unlike closed-end funds, which often had indefinite lives, the partnerships were required to return the assets to investors within a set period. From the days of the first limited partnerships, rather than selling successful investments after they went public and returning cash to their investors, the venture capitalists would simply give investors their allocation of shares in the company in which the venture firm had invested. In this way, the investors could choose when to realize the capital gains associated with the investment.
In the 1960s and 1970s, although limited partnerships became more common, they still accounted for a minority of the venture pool. During this time, most venture organizations raised money either through closed-end funds or Small Business Investment Companies (SBICs), which were federally chartered risk capital pools that proliferated during the 1960s. Spurred by fears of lagging American technological competitiveness after the Soviet launch of the Sputnik satellite in 1957, the federal government had launched the SBIC program to encourage the development of the venture capital industry. Applicants who were able to secure a small amount of private capital received generous marching funds (or loan guarantees) from the government (for an overview, see Noone and Rubel, 1970) 1980s. Figure 1 shows the total amount raised by venture partnerships since the late 1960s. The sources of funding have also shifted over time. In 1978, when $424 million was invested in new venture capital funds, individuals accounted for the largest share, 32 percent, while pension funds suppliedjust 15 percent. In 1979, the U.S. Department of Labor clarified its "prudent man" rule in a way that explicitly allowed pension fund managers to invest in high-risk assets, including venture capital. Eight years later, when more than $4 billion was invested, pension funds accounted for more than half of all contributions.3 When venture capital disbursements are divided by industry, about 60 percent in 1999 went to information technology industries, especially communications and networking, software, and information services. About 10 percent went into life sciences and medical companies, and the rest is spread over all other types of companies. When venture capital disbursements are viewed geographically, a little more than one-third of venture capital went to California. A little less than onethird went to Massachusetts, Texas, New York, NewJersey, Colorado, Pennsylvania, and Illinois, combined. The remaining third was spread between the other 42 states. The concentration on high technology industries and in California and 3The annual commitments represent pledges of capital to venture funds raised in a given year. This money is typically invested over three to five years starting in the year the fund is formed. At the same time, commitments to the venture capital industry were very uneven. As Figure 1 shows, the annual flow of money into venture funds increased by a factor of ten during the early 1980s, peaking at just under $6 billion (in 1999 dollars). From 1987 through 1991, however, fundraising steadily declined. This fallback reflected the disappointment that many investors encountered with their investments. As Figure 2 shows, returns on venture capital funds declined in the mid-1980s, apparently because of overinvestment in various industries and the entry of inexperienced venture capitalists. As investors became disappointed with returns, they committed less capital to the industry.5
This pattern reversed dramatically in the 1990s, which saw rapid growth in venture fundraising. The explosion of activity in the market for initial public offerings and the exit of many inexperienced venture capitalists led to increasing venture capital returns. New capital commitments rose in response, increasing twenty-fold between 1991 and 2000. As Table 1 shows, much of the recent growth in fundraising was fueled by pension funds, whether those of private companies such as the General Motors Investment Management Company or public agencies like the California Public Employees Retirement System, many of which entered venture investing for the first time in a significant way. While previous investment surges have been associated with depressed venture capital returns, the most recent expansion in fundraising has seen a rise in the returns to venture funds.
Corporate investments in venture capital, whether investments in independent partnerships or direct investments in privately held firms, also increased substantially in the 1990s. While the late 1960s and mid-1980s had seen extensive corporate experimentation with venture funds, the late 1990s saw an unprecedented surge of activity. One reason is that the high degree of publicity associated with the successful venture investments of the period, such as eBay and Yahoo!, triggered the interest of many CEOs, who sought to harness some of the same energy in their organizations.
But the substantial increase in corporate venture capital spending also reflected some more fundamental shifts as well. Many corporations were rethinking the way in which they managed the innovation process. Established mainline corporations that had relied on central R&D laboratories for new product ideas during most of the century were exploring alternatives, including joint ventures, acquisitions, and university-based collaborations. Managers and academics alike had realized that management difficulties led to corporations extracting only a small amount of the value from centralized R&D facilities. Many of the best ideas languished unused or were commercialized in new firms founded by defecting employees. A number of fast-growing technology firms such as Cisco Systems, which relied on acquisitions rather than internal R&D for the bulk of their new ideas, made it apparent that outside venture capital might be a practical alternativeeven a superior alternative-to an internal, centralized R&D process. 6 The growing diffusion of the Internet and an understanding of its implications also triggered the increasing corporate interest in venture capital. A wide range of media, service, and manufacturing firms realized the potential of the Internet to challenge their traditional ways of doing business-but they had few internal resources to address the new communications technology. A corporate venturing effort provided one way to grapple with these new technologies and their implications.
Finally, interest in corporate venturing programs was intensified by a growing receptiveness to corporate collaborations by independent venture capital groups. The renewed appeal of public venture funds stemmed from the desire of individual investors to put some of their money into venture capital and the inaccessibility of traditional venture funds to these investors. More and more workers were managing their own savings in the form of 401 (k) plans and other "defined contribution" plans. But for these investors, obtaining access to traditional venture funds was virtually impossible. Securities regulations restricted the funds to individuals who met stringent tests of "sophistication," which were based on levels of net worth and income tests well beyond those of the average middle-class family. The venture capital firms, mindful of requirements that a limited partnership should not have too many investors, typically set minimum investment levels in the millions or tens of millions of dollars. Indeed, many of the most established funds did not accept any capital at all from new investors: there was sufficient demand from existing investors who had "grandfather rights" to invest in subsequent funds. In the years to come, it is likely that increasing experimentation will seek to match medium-scale individual investors with venture funds.
What We Know About Venture Capital Activity
To understand the venture capital industry, one must understand the whole "venture cycle." The venture capital cycle starts with raising a venture fund; proceeds through the investment in, monitoring of, and adding value to firms; continues as the venture capital firm exits successful deals and returns capital to its investors; and renews itself with the venture capitalist raising additional funds. The organization of this section mirrors this cycle, highlighting research that has been done on each topic.7
Fundraising
Commitments to the venture capital industry have been highly variable over the past 30 years. One topic of continuing interest to researchers has been investigating the determinants of this variability.
The impact of variations in the capital gains tax rate has received particular attention (for example, Poterba, 1987 Poterba, , 1989 . The bulk of venture capital funds are from tax-exempt investors, who are not directly affected by a higher or lower capital 7Each aspect of the venture cycle is related to each other. One inevitable consequence of our organizational scheme is that the exiting of venture capital investments has an important influence on the raising of venture funds and venture capital investing. gains tax rate. In regression analyses, however, Gompers and Lerner (1998b) find that lower capital gains taxes seem to have a particularly strong effect on the amount of venture capital supplied by these tax-exempt investors. The empirical results suggest that the impact of the capital gains tax does not arise through its effect on those supplying venture capital, but rather by spurring corporate employees to become entrepreneurs, leading to more demand for venture capital.
Some other factors already mentioned include regulatory changes such as the Department of Labor's shift in ERISA policies which eased investment restrictions in venture capital and recent past returns of venture funds (for more discussion, see Gompers and Lerner, 1998b ).
Black and Gilson (1998) argue that the health of the venture capital market depends fundamentally on a vibrant public market that allows new firms to issue shares. For example, few firms went public in the 1970s and very little venture capital was raised. The growth of the venture capital industry in the early 1980s, the decline in such fundraising in the late 1980s and the unprecedented growth in venture capital fundraising in the 1990s were matched by a rise, then a fall, and then a rise in initial public offering market activity.
A second major research question in this area focuses on whether an independent venture capital limited partnership has organizational advantages over the typical American corporation with dispersed shareholders (Jensen, 1993; Porter, 1992) . The key elements of the research inspired by these claims focus on understanding the conditions that govern the relationship between investors (limited partners) and the venture capitalist (general partner) during the fund's life and the incentives that these conditions create.
Gompers and Lerner (1999a) examine the nature of venture capitalists' incentive compensation in 419 venture partnership agreements and "offering memoranda" for funds formed between 1978 and 1992. They find that compensation for older and larger venture capital organizations is more sensitive to performance than the compensation of other venture groups. For example, the oldest and largest venture groups command about a 1 percent greater share of the capital gains from their investment than do their less established counterparts. This greater profit share matters little if the fund is not successful, but can represent a 4 percent or greater increase in the net present value of total compensation if the fund is successful. These differences are statistically significant. Gompers and Lerner do not, however, find any relationship between the incentive compensation and the subsequent performance of the fund.
The most plausible explanation for these empirical patterns appears to be a learning model in which neither the venture capitalist nor the investor initially knows the venture capitalist's ability. A venture capitalist who is just getting started will work hard even without explicit pay-for-performance incentives, because if the fund can establish a good reputation either for selecting attractive investments or adding value to firms in its portfolio, the venture capitalist will gain additional compensation in later funds. These reputation concerns lead to lower pay-for-performance for smaller and younger venture organizations, and explains the apparent lack of a relationship between incentive compensation and performance.
In addition to the incentives provided by the high-powered compensation, covenants and restrictions that govern the relationship between investors and venture capitalists often play an important role in limiting conflicts. Such restrictions might include, for instance, prohibitions against the venture capitalists raising another fund until this fund is fully invested; investments in areas where the venture capitalist is not expert (for example, in securities of publicly traded firms); and investments in companies where one of the venture capitalists' earlier funds had invested. A single limited partnership agreement governs the relationship between the limited and general partners over the fund's life of a decade or more. Unlike other agreements, like employment contracts or strategic alliances, these contracts are rarely renegotiated.
Gompers and Lerner (1996) examine a sample of 140 executed partnership agreements from a major endowment and two investment managers that select venture capital investments for pension funds and other institutional investors. The evidence illustrates the importance of general market conditions on the restrictiveness of venture capital limited partnerships. Fewer restrictions are found in funds established during years with greater inflows of new capital, funds in which limited partners do not employ investment managers, and funds where general partners enjoy higher levels of compensation. Thus, in settings when venture capitalists have relatively more bargaining power, the venture capitalists are able to raise money with fewer strings attached.
This research has given us a better understanding of how venture capitalists differ from corporations. For instance, corporate middle managers are very unlikely to receive a substantial share of the wealth that the innovations they champion produce. Similarly, corporations do not face the discipline of needing to return their capital to shareholders and to finance new projects through the raising of additional funds. This research, however, can shed only limited light on the relative strength of the venture capital organization as a mechanism for funding innovation. We will revisit that issue later in this paper.
Venture Investing
A lengthy literature has discussed the financing of young firms. Uncertainty and informational asymmetries often characterize young firms, particularly in high-technology industries. If the firm raises equity from outside investors, the manager has an incentive to engage in wasteful expenditures (like lavish offices) because the manager may benefit disproportionately from these but does not bear their entire cost. Similarly, if the firm raises debt, the manager may increase risk to undesirable levels (Jensen and Meckling, 1976) . If all the outcomes of the entrepreneurial firm cannot be foreseen, and effort of the entrepreneur cannot be ascertained with complete confidence, it may be difficult to write a contract governing the financing of the firm (Grossman and Hart, 1986; Hart and Moore, 1998).
These problems are especially difficult for companies with intangible assets and whose performance is difficult to assess, such as early stage, high technology companies with a heavy reliance on R&D.8 Entrepreneurs might invest in strategies, research, or projects that have high personal returns but low expected monetary payoffs to shareholders. For example, a biotechnology company founder may invest in a certain type of research that brings great personal recognition in the scientific community, but provides little return for the investor. Entrepreneurs may receive initial results from market trials indicating little demand for a new product, but may want to keep the company going because they receive significant private benefits from managing their own firm. In addition, entrepreneurs have incentives to pursue highly volatile strategies, such as rushing a product to market when further testing may be warranted, because they benefit from success but do not actually suffer losses from failure. As a result, external financing for these firms is costly or difficult to obtain.
Specialized financial intermediaries, such as venture capital organizations, can alleviate these information gaps and thus allow firms to receive the financing that they cannot raise from other sources. The tools that venture capital firms have to address these information issues are to scrutinize firms intensively before providing capital and then to monitor them afterwards. The monitoring and information tools of venture capitalists include: meting out financing in discrete stages over time; syndicating investments with other venture capital firms; taking seats on a firm's board of directors; and compensation arrangements including stock options. A number of studies have investigated how venture capitalists employ these tools.
Staged capital infusion may be the most potent control mechanism a venture capitalist can employ (Sahlman, 1990) . Staged capital infusion keeps the owner/ manager on a "tight leash" and reduces potential losses from bad decisions. The venture capitalist can increase the duration of funding and reduce the frequency of reevaluation as the company becomes better established and conflicts with the entrepreneur appear more likely.
Gompers (1995) uses a random sample of 794 venture capital-financed companies to examine how venture capitalists use staged infusions of capital and other types of monitoring. In fact, venture capitalists do concentrate investments in early-stage companies and high technology industries where informational asymmetries are likely to be most significant and monitoring most valuable. When venture capitalists learn negative information about future returns, the project is cut off from new financing. Firms that go public (these firms yield the highest return for venture capitalists on average) receive more total financing and a greater number of rounds than other firms (which may go bankrupt, be acquired, or remain private). Early-stage firms receive significantly less money per round. Increases in asset tangibility increase financing duration and reduce monitoring intensity. As the role of future investment opportunities in firm value increases (as measured by higher market value-to-book value ratios or R&D intensities), firms are refinanced more frequently.9
In addition to the staged capital infusions, a venture capitalist who originates a deal will often look to bring in other venture capital firms. This syndication serves multiple purposes. By syndicating investments, each venture capital firm can invest in more projects and largely diversify away firm-specific risk. Involving other venture firms also provides as a second (and third and fourth) opinion on the investment opportunity, which limits the danger that bad deals will get funded.
Lerner ( Yet another mechanism utilized by venture capitalists to influence managers and critical employees is to have them receive a substantial fraction of their compensation in the form of equity or options, which tends to align the interests of employees and investors. Baker and Gompers (2000) find that fixed salaries are lower and the size of the equity stake held is higher for venture capital-backed chief executive officers, when compared to similar companies not financed by venture capital.
The venture capitalist also employs additional controls on compensation. For example, they usually require vesting of the stock or options over a multiyear period, so that the entrepreneur cannot leave the firm and take his shares. Similarly, the venture capitalist can significantly dilute the entrepreneur's stake in subsequent financings if the firm fails to realize its targets. This means that an entrepreneur who wishes to maintain the relative size of the personal stake in the firm will need to meet the agreed-upon targets.
Until this point, this section has highlighted the ways in which venture capitalists can address agency problems. The argument is often made by venture capital practitioners, however, that the quality of the investment process changes with the amount of money flowing into the industry.
When a surge of money enters the venture capital industry, but there are only a certain number of worthy projects to finance, the result can be a substantial decline in the returns on investment in the industry. The phrase "too much money chasing too few deals" is a common refrain in the venture capital market during periods of rapid growth. Sahlman This leads to greater competition for making later-stage investments. Similarly, because the majority of money is raised in California and Massachusetts, competition for deals in these regions has been particularly intense and venture capital inflows have had a more dramatic effect on prices in those regions. (2000) is based on data only through the mid-1990s, but it seems unlikely that adding data through the end of the 1990s would alter the conclusion that inflows of venture capital tend to raise valuations. After all, in the late 1990s, a surge of money into venture capital funds was accompanied by lofty valuations. In the past, overinvestment by venture capitalists led to too many projects at too high valuations resulted in low returns. Indeed, one reason for the very low returns of venture capital funds from about 1985 to 1990 (as shown in Figure 2 ) is that the surge of venture capital funds at this time (shown in Figure 1 
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E-xifmg Venture Capital Investments
To make money on their investments, venture capitalists need to turn illiquid stakes in private companies into realized return. Typically, the most profitable exit opportunity is an initial public offering, in which the company issues shares to the public. Initial empirical research in this area focused on the structure of venturebacked initial public offerings. Barry, Muscarella, Peavy and Vetsuypens (1990) established a broad array of facts about the role of venture capitalists in initial public offerings, using a sample of 433 venture-backed and II123 non-venture initial public offerings between'1978 and 1987. They document that venture capitalists hold significant equity stakes in the firms they take public (on average, the lead venture capitalist holds a 19 percent stake immediately prior to the initial public offering, and all venture investors hold 34 percent), and control about one-third of the board seats. They continue to hold their equity positions in the year after the initial public offering. Unlike non-venture initial public offerings, the typical venture-backed offering is not yet profitable at the time it goes public. Finally, venture-backed initial public offerings have less of a positive return on their first trading day. The authors suggest that this implies that investors need less of a discount to purchase these shares (that is, the offerings are less "underpriced"), because the venture capitalist has monitored the quality of the offering.
Megginson and Weiss (1991) argue that because venture capitalists repeatedly bring firms to the public market, they can credibly stake their reputation that the firms they bring to market are not overvalued. They test this idea using a matched set of 640 venture-backed and non-venture initial public offerings between 1983 and 1987. They confirm the finding that the underpricing of venture capitalbacked initial public offerings is significantly less than the underpricing of nonventure initial public offerings. Some of their other findings offer an explanation for this pattern. For example, they show that the underwriters of venture-backed firms are significantly more experienced than the underwriters of comparable non-venture offerings. Venture-backed initial public offerings have significantly lower fees than non-venture initial public offerings. Venture capitalists also retain a majority of their equity after the initial public offering, which serves as a commitment device. These factors help to explain yet another of their findings, that institutional investors-who may be presumed to be especially knowledgeablehave larger holdings of venture-backed firms after the initial public offering than they do of comparable non-venture companies.
More recent research in this area has examined the timing of the venture capitalist's decision to take firms public and the timing of the decision to liquidate the venture capitalists' holdings, which frequently occurs well after the initial public offering.
Several potential factors affect when venture capitalists choose to bring firms public. One of these is the relative valuation of publicly traded securities. Lerner (1994b) examines when venture capitalists choose to finance a sample of 350 privately held venture-backed biotechnology companies with another private round versus taking the firm public. He shows that the venture capitalists take firms public at market peaks, relying on private financings when valuations are lower. Seasoned venture capitalists appear more proficient at timing initial public offerings. The results are robust to the use of alternative criteria to separate firms and to the addition of controls for the firms' quality.
The superior timing ability of established venture capitalists may be in part due to the fact that they have more flexibility as to when to take companies public. Less-established groups may be influenced in this decision by other considerations. For instance, argues that young venture capital firms have incentives to "grandstand": that is, they take actions that signal their ability to potential investors. Specifically, young venture capital firms bring companies public earlier than older venture capital firms in an effort to establish a reputation and raise capital for new funds. He examines a sample of 433 venture-backed initial public offerings between 1978 and 1987, as well as a second sample consisting of the first initial public offerings brought to market by 62 venture capital funds. Young venture capital firms have been on the initial public offering company's board of directors 14 months less and hold smaller percentage equity stakes at the time of initial public offering than the more established venture firms. The initial public offering companies that they finance are nearly two years younger and more underpriced when they go public than the companies backed by older venture capital firms. Rushing companies to the initial public offering market, however, imposes costs on the venture firm: a shorter duration of board representation is associated with a greater degree of underpricing and a lower percentage equity stake for the venture capitalist.
The typical venture capital firm does not sell its equity at the time of the initial public offering, since this would send a negative signal to the market that the insiders are "cashing out." Indeed, most investment banks require that all insiders, including the venture capitalists, do not sell any of their equity after the offering for a pre-specified period, usually six months (Brav and Gompers, 2000) . Once that lock-up period is over, venture capitalists can return money to investors either by selling shares on the open market and paying the proceeds to investors in cash or by making distributions of shares to investors in the venture capital fund.
These distributions to investors have several features that make them an interesting testing ground for an examination of the impact of transactions by informed insiders on securities prices. Because they are not considered to be "sales," the distributions are exempt from the anti-fraud and anti-manipulation provisions of the securities laws. In addition, transactions are not revealed publicly at the time of the transaction. To identify the precise date of these transactions, one needs to rely on the records of the partners in the fund.
Gompers and Lerner (1998a) construct a representative set of over 700 transactions by 135 funds over a decade-long period, based on the records of four institutional investors. The results are consistent with venture capitalists possessing inside information and of the (partial) adjustment of the market to that information. As depicted in Figure 5 , after significant increases in stock prices prior to distribution, abnormal returns immediately after the distribution are a negative and significant -2.0 percent, which is comparable to the market reaction to publicly announced secondary stock sales. The cumulative excess returns for the months following the distribution are negative, but the significance of the long-run returns is sensitive to the benchmark used. Moreover, distributions that occur in settings where information asymmetries may be greatest-especially where the firm has been taken public by a lower-tier underwriter and the distribution is soon after the initial public offering-have larger immediate price declines. Many institutional investors have received a flood of these venture capital distributions during the past several years and have grown increasingly concerned about the incentives of the venture capitalists when they declare these transfers. The evidence on a run-up of returns before the distribution and decline after the distribution suggests that they are right to be concerned.
What We Don't Know About Venture Capital
While financial economists know much more about venture capital than they did a decade ago, many unresolved issues would reward future research. In this final section, we highlight three of these issues.
Understanding Risk and Return
Many institutions, like public and private pension funds, have increased their allocation to venture capital and private equity in the belief that the returns of these funds are largely uncorrelated with the public markets. It is natural to see how they reached this conclusion. Firms receiving capital from venture capital funds often remain privately held for a number of years after the initial investment. These firms have no observable market price. To present a conservative assessment of the portfolio valuation, venture capitalists often refrain from marking portfolio firm values to market, preferring to maintain the investments at book value until the company goes public. Thus, reported returns during years with many initial public offerings are biased upwards: had the portfolio been marked to market, many of the gains would have been realized in the years before the initial public offering. Similarly, returns in years with few initial public offerings are biased downwards.
But the accounting practice of using unvarying book values, of course, does not demonstrate that the market value of these investments is uncorrelated with the stock market. As discussed throughout this analysis, there appear to be many linkages between the public and private equity market values. Thus, the stated returns of venture capital funds may not accurately reflect the true evolution of value, and the correlations reported by Venture Economics (2000) and other industry observers may be deceptively low. In a preliminary analysis using data from one venture group, Gompers and Lerner (1997) find that the correlation between venture capital and public market prices increases substantially when the underlying venture portfolio is "marked-to-market." An alternative approach is to examine the relatively modest number of publicly traded venture capital funds, as is done by Martin and Petty (1983) . These authors showed that eleven publicly traded funds had superior returns relative to the market during the years 1974 through 1979 (a period of strong returns to the venture capital industry as a whole, as Figure 2 notes) .
To ignore the true correlation may lead to incorrect investment decisions. This inaccuracy may only have been a modest problem when venture capital was only a minute fraction of most institutions' portfolios. Today, endowments and pension funds are allocating 10 percent, 20 percent, or even 50 percent of their portfolios to illiquid investments such as venture capital. Not to think carefully about the risk and reward profile of venture capital is thus fraught with potential dangers.
The Internationalization of Venture Capital
Until very recently, there has been little venture capital activity abroad. For instance, in 1996, the U.S. venture capital pool was about three times larger than the total venture capital pool in 21 other high-income nations (Jeng and Wells, 2000) . Moreover, about 70 percent of the venture capital in the rest of the world was in three countries with especially strong ties to the U.S. economy: Israel, Canada, and Netherlands.12 This pattern raised questions of why such differences existed, and whether they were permanent.
Black and Gilson (1998) argue that the key source of the U.S. competitive advantage in venture capital is the existence of a robust market for initial public offerings. Because of this market, venture capitalists can commit to transfer control back to the entrepreneur when a public equity market for new issues exists. They point out that this commitment device is unavailable in economies dominated by bank financing, such as Germany and Japan.
12 One potential source of confusion is that the term venture capital is used differently different in Europe and Asia. Abroad, venture capital often refers to all private equity, including buyout, late stage, and mezzanine financing (which represent the vast majority of the private equity pool in most overseas markets). In the United States, these are separate classes. Here, as in the rest of the paper, we confine our discussion to venture capital using the restrictive U.S. definition. For example, one straightforward approach is to look at regressions across industries and time and examine whether, controlling for other potentially important factors like the level of R&D spending, venture capital funding has an impact on the number of patents or other measures of innovation. But this approach is quite likely to give misleading estimates. Both venture funding and patenting could be positively related to a third unobserved factor-the arrival of technological opportunities. To date, only two papers have attempted to address these challenging estimation issues.
In the first of these papers, Hellmann and Puri (2000) distributed a questionnaire to a sample of 170 firms in Silicon Valley, including both venture-backed and nonventure firms. They find that firms pursuing what they term an "innovator strategy" (a classification based on the content analysis of survey responses) are significandy more likely to obtain venture capital, and to receive such financing at a younger age. The presence of a venture capitalist is also associated with a significant reduction in the time taken to bring a product to market, especially for innovators. Further, innovators are more likely to list obtaining venture capital as a significant milestone in the life cycle of the company, as compared to other financing events. Their results suggest that venture capital may be especially important for innovative companies. They devote only modest attention, however, to concerns about causality: the possibility remains that more innovative firms select venture capital for financing, rather than venture capital causing firms to be more innovative. Furthermore, the small size and concentrated location of the sample, as well as the sampling procedure employed, raise concerns about the generality of the results. Kortum and Lerner (2000) examine whether these patterns can be discerned on an aggregate industry level, rather than on the firm level. They address concerns about causality in two ways. First, they focus on the surge of venture capital funds that occurred after 1978, when the U.S. Department of Labor freed pensions to invest in venture capital. This change in venture capital funding is unlikely to be related to the arrival of entrepreneurial opportunities and so can be taken as exogenous. As a second approach, they estimate the impact of venture capital on the ratio of patents to R&D spending, rather than on patenting itself. In a simple model, they show that dividing by R&D spending acts as a control for the arrival of technological opportunities that are anticipated by economic actors at the time.
After addressing these causality concerns, the results suggest that venture funding does have a strong positive impact on innovation. The estimated coefficients vary according to the techniques employed, but on average, a dollar of venture capital appears to be three to four times more potent in stimulating patenting than a dollar of traditional corporate R&D. The estimates therefore suggest that venture capital, even though it averaged less than 3 percent of corporate R&D from 1983 to 1992, is responsible for perhaps 10 percent of U.S. industrial innovations in this decade.
Ultimately, the goal must be to see the role that venture capital plays in an economy's overall process of innovation. For example, as venture capital funding has increased in recent years, central R&D facilities of large corporations have also been redirected toward more applied problems. Determining the extent to which these changes are related, and how both are related to other R&D management innovations, is worthy of further investigation.
Wrapping Up
Empirical research into the venture capital industry has made considerable strides over the past decade. The manners in which venture capital funds are raised and structured, the capital is invested in young firms, and these investments are concluded are now much better understood.
But at the same time, much remains to be learned. In some cases, the unanswered questions have been posed for years, but lack of access to data has proved to be a major barrier. For instance, confidentiality concerns have made a thorough understanding the risk and reward characteristics of venture capital elusive. In other cases, new research questions have been posed by the recent rapid changes in the venture capital industry. For example, the impact of the dramatic growth in the industry over the past two decades on venture capital organizations and the high-technology companies they fund remain quite uncertain. These and other questions should reward research in the years to come.
